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OVER LIKE SCAN METHOD 



RELATED PATENT APPLICATION 

(1) (E83-O066), Serial Number r filed 

, entitled "NON-OVERLAPPED SCANNING FOR A LIQUID CRYSTAL 

DISPLAY r ** by the same inventor. 



BACKGROUND OF THE INVENTION 



(1) FIELD 0? WE INVENTION 

This invention relates to a thin film transistor 
liquid crystal display for a high density television system. 
Parasitic and other capacitance in the thin film transistor 
liquid crystal display causes brichtneea fluctuations in the 
display when scanned by conventional Mthoda. This 
invention provides a method of scanning the display so "that 
the fluctuations in brightness ara eliminated. 
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(2) DESCRIPTION OF RELATED ART 

When thin film transistor liquid crystal displays 
ax« scanned using the conventional line pair scanning means 
of scanning two rows at a time and scanning the display 
twice during each frame of the display image the pixels 
demonstrate an undesirable brightness fluctuation. This 
brightness fluctuation is caused by parasitic capacitance in 
the thin film transistor liquid crystal display. a paper M A 
76-CW . ( 3- in.) DRIVER INTEGRATED POLY-SI TFT— LCD LIGHT 
VALVE," by F. OKumura et al, SID 94 Digest, paper 8.2, pages 
79-82 discusses the problem of brightness fluctuations and 
suggests a method of driving the array which greatly reduces 
the brightness fluctuations, U.S. Pat. Ho. 5,331,252 to Kin 
and U.S. Pat- No. 4,332,949 to Kim discuss structure and 
driving methods of display panels. 
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SUMMARY OF THE INVENTION 

Figs. I and 2 show diagrams of a conventional thin 
film tranflUtor liquid crystal display showing the K row by 
H column array of cells making up the display , where H and M 
are positive integers. Fig, 1 shows a diagram for the case 
where the odd numbered rows of the array are driven by one 
gate scan driver 33 and the even numbered rove of the array 
are driven by another gate scan driver 34. Fig. 2 shows a 
diagram for the case where all row* of the array axe driven 
by the saoe gate scan driver 35. 

Fig. 3A shows an equivalent circuit diagram of one 
of the cells of row n of the array. As shown in Fig. 3a, 
e&-h ceil has a thin film transistor 22 switching element 
connected to a pixel represented by a capacitor C B 26. There 
is a storage capacitor C M 24 and a gate source parasitic 
capacitance 26 in each cell. The column select line 
capacitance is C d 42. The row electrode 20 is connected to 
a ro« select line 30 for row n which also connects the row 
electrodes for the remaining calls in row n. As shown in 
Fig. 3A, the row electrode is the gate of the thin film 
translator. The column electrode is connected to a column 
select line 70 which also connects the column electrodes for 
the remaining cells in the column. The voltage level on row 
select line n, where n is a positive Lnteger from l to N, ia 
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VG(n) and U' sat by the gate scan driver. The voltage level 
on column data line m, where a is a positive integer from 1 
to M, is VD(u) and is set by the data driver and contains 
the video information for the pixel. When the row select 
line voltage, VG(n), is V w the row Is selected and when the 
r&J select line volta^-» is the row is not selected. 

In the conventional line pair scanning method for 
selecting the rows of cells in the display a voltage pulse 
of voltage level is applied to the row select lines two 
rows at a time and volt-age level V CL ia applied, to the 
remaining row select lines. Each row select line is 
selected once tn one scanning cycle* This conventional line 
pair scanning method of scanning results in brightness 
differences between pixels caused by parasitic capacitance 
between the gate of the thin film transistor of a cell and 
the pixel of the cell in the same colunn and next row. And, 
in both the progressive scanning mode (e.g, VGA system) and 
the interlaced mode, the sweep period becomes short when the 
number of scanning lines increase. The duty ratio ia to low 
and the time to charge the TTF la not enough. 

Fig. 38 shows an equivalent circuit diagram of two 
cells in consecutive rows of the same colucsn Of the display. 
The voltages applied to the row select lines of the cells 
are VC(n) and VG(n*l). The voltages at the pixels of the 
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calls are VP(n) and V?(n*l). The conventional Una pair 
■canning method of selecting two adjacent row a ',ia shown in 
Fig. 4X with two identical selecting yulses being applied to 
the two adjacent row*. When the row* are selected in this 
jwnnftr th«r« is considerable variation in the voltages at 
the pixels of the cell» VP(n) and VP(n+l) when the voltages 
at the row select lines VG(n) and VC(n^l) drop from 60, 
61 to 62, 63 due to the capacitances in each cell. This 

variation in voltago at the pixels causes an undesirable 
intensity variation or fiicxer in the dispLay image. 

Refer now to Fig. 4B, this variation in voltage at 
the pixels can be largely eliminate*! it the voltage at the 
row salect line n, VC(n), drop* t ro* V u 60 to 62 a 

sufficient tiM interval 54 before the voltage at the row 
•elect line n-1, VG(n.l>, drops fro« V H 61 to 63. For 

the thin fiim transistor liquid crystal displays in the VGA 
system the time interval must be about 2.47 nicroseconda or 
greater. The elimination of the variation at the pixela 
eliminates tha undesirable flicker in the display image. 

It is a principle object the invention to provide 
o MinB of driving multiple adjacent rows of a thin film 
transistor liquid crystal display aimul taneously so that the 
brightness difference in pixels caused by cell capacitance 
is eliminated. 
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It is a further object of this invention to 
provide a thin fila transistor liquid crystal display 
wherein smltlple adjacent rows are selected s iraul taneoualy 
so am to increase the duty ratio and the charge ti£>e of thin 
£il» transistors. 

Those objects are achieved by selecting a 
plurality of row selection lines moro than the scanning 
line/lines during each sweep period returning the voltage 
level of the selected row select line to during the last 
Olock period of sach sweep period. £ach sweep period 
consist! of on integral niu«b«r of blocfc periods. During each 
sweep period a row is selected or non selected. If the row 
lm selected the voltago applied to the row select line is 
V M during the entire sw«ep period except for the last block, 
period of the sweep. During the last blocfc period of the 
eweep period the voltage applied to the row select line is 
V^- If the row is non selected the voltage applied to the 
row select line is during the entire sweep period. 

Since the nuiiber of the row selection lines is more than 
that of the scanning lines during each sweep period, so»e 
row •election lines are scanned twice. This \nvantive over 
line scan method is adaptable to column invarsion systens. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 i» a diagraa of a conventional thin film 
transi.tor liquid crystal display using two gate scan 
drivers* 

Fig. 2 is a dijgraa of a conventional thin film 
transistor liquid crystal display usin<j a single gate scan 
drtv.f. 

fig. 3A i* on equivalent circuit diagram of on* of 
th . c-U- of a conv.ntio**! thin film transistor liquid 
crystal display. 

rig. 3B is an equivalent circuit diagram of c«lls 
1« two adjacent rows of a conventional tnin film tronsUtor 
liquid cry«tai dl«pl*y- 

rig. *A .how. th* conventional .electing voltage 
pal... for two -dj-cant rows of - thin fll* tran.lstar 
liquid cry.tal di.play. 

rig. 48 .how. th* .-lectin? voltage pulsus tor two 
adj.cnt row. of a thin «U- translator liquid crystal 
dl.play which co«panaata for tha effact of call capacities 
on imAQQ fllcxering. 
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Figs . 5A and SB show tte ro- select line pul.e 
train, for one of the «*o*l»»t. o£ tbl. Invention under 
interlaced code. 

Fig., 6A and 6B show the row .elect line puis* 
train, for another -bodi«»t ot thi. invention under 
interlaced »ode t 

Fi9 . 7 X .How. the row .elect line pul.e train, for 
^ of the e-hodi~nt. of thi. invention under pro.re.sive 

Flg. 7B .how- the ro- -elect line pulee train, for 
another e-hoal«»t of thi. invention under prc*r...lv. -od.. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

ftefer now to Fig. 1, Fig. 2, and Fig. 3A, there 
are shown diagrams . for driving the thin film transistor 
Lltruid cryctal display. Fig. 1 and Pig. 2 show diagrams of 
the K row by M column array of cells 37 making up the array, 
where N is. a positive integer such as 480 and H is a 
positive integer such as 640. Fig, 1 shows a diagram for 
the case where the odd numbered rows of the array are driven 
by one gato scan driver 33 ajid the even numbered rows of the 
array are driven by Another gate scan driver 34. Fig- 2 
show* a diagram for the case where all rows of the array are 
drtv«n by the ma*** gare scan driver 35. Fig. 3A shows an 
equivalent circuit diagram of one of the cells making up the 
display, h* »hown in Fig. 3A eech cell ha* a thin film 
transistor 22 switching element connected to a pixel 
r«presented by a capacitor C ft 28. The gato of tho thin film 
transistor Is connoctad to a row select lino 30 which is 
connected to * g^te scan driver whLch eelocts the row. The 
drain of the thin film transistor im connected to the column 
s-l«ct line 70 which t« connected to th* data driver which 
supplies video information to th* display. 

As shown in .'ig. 5A through Fig. 6B, the row 
select line voltags is variod between 60 when the row is 

selected And 62 when the row Li not aoLected. is 
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bet~e«n ^bout 3 *Ad 16 vol tm and i* between About -10 

and -6 voLca. A »«t of rowi i* aelected during each *wfc*p 
period 52 of About 31-78 microsecond* in the vCS *y»te» And 
About 63. & microsecond* in th« NTSC *y*tem. Each aweep 
period i* ma»de up of * biocx width 54 And a pulae width 53 
wh«r«in each blocX width is 4,5 micro*«cond* or greater in 
the KTSC tytt^A. In each «wt«p period aach row aelect line 
l* ©ith«r selected or not aelected. If the line ia not 
elected during a »weep period S2 tha row .elect line 
voltag« is in the non select >*ode And u during the 

entire t^ep period S2 , In order to eliminate intensity 
fluctuation*, if th* line i* selected during a **-eep period 
the i«l«ct lint voltage in tha *«lect mode and la 60 

for the entire *w«ep period except the blocx width 54 of the 
•~*«p period S2 And 62 during the blocx width 54 of the 
»*««p period 52. 

Pefer now to Fig. 5A And Tig. 5B, ib*r« i* shown 
*n eWxxii— one of a method for driving th« thtn t i I » 
treu^utof liquid crystal display under ltn« pair tcanmng. 
In thi* ajtbodiisent , three row »«l«»ct lint* or- »«l«cted at a 
time. Fig, SA And fig. 5& ehow the row «i«l«ct line pulse 
tr*in* for the flr*t end second fields t*cj*p*ctiv«ly. As 
shown in fig. 5A, In the first fiold th«* select node 
voltage is applied sequentially to row aolect linetJ 1; 1, 2, 
end 3; 3, 4, and 5; 5, 6, and 7; 7, S, <ind 9; ... ; and 478, 
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479, and 480- As shown in rig, 5B, the select mode voltage 
is orfset one row selection line, Refer then to Fig. 6A and 
Fig. 6B, in another eiobodinent of this invention under line 
pair scanning ©ode, four row select lines acre selected at a 
time. Fig. 6A and Fig* 63 show the row select line pulse 
trains for the first and second fields respectively. As 
shown in fig. 6A, in the first field the select mode voltage 
is applied sequentially to row select lines 1 and 2; 1, 2, 
3, and 4; 3, 4, S, and 6; 5, 6, 7, and B; 7, a, 9, and 10; 

; and 477, 478, 479, and 430. And, as shown in Fig. 6B, 
the select mode voLtage is offset 1 row selection line. In 
both the first and second fields when the select lines are 
not at the select mode voltage they are at the non select 
lacxae voltage. The embodiment of selecting 4 lines at a time 
la especially useful in * TFT LCD using two gate scan 
drivers as shown in Fig. 1- 

Refer now to Fig. 7a -and Fig. 7B, there is shown 
another two embodiment* of a method for driving the thin 
film transistor liquid crystal display under progressive 
mode (non-interlaced). In Fig. 1A two row select lines are 
selected at a time, except for the first sweep period in the 
first field, and in the second field. Fig. 7B, three row 
select lines are selected at a tine except for the first and 
second sweep periods in the second field. As shown in 
Fig- 7A, the select mode voltage is applied sequentially to 
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row select lines 1 ; 1 and 2; 2 and 3; 3 and 4; 4 and 5; 5 
and 6; 6 and 7; ... ; 476 and 478; 478 and 479; and 479 and 
480 » As shown in Fig, 7B, the select mode voltage is 
applied sequentially to row select lines 1; 1 and 2; 1, 2, 
and 3; 2, 3, and 4; 3, 4, and 5; 4, 5, and 6; 5, 5, and 7; 
6, 7, and 8; ; 475, 476, and 477; 476, 477, and 478; 

477, 478, and 479; and 478, 479 and 450. In both 
embodiments when the select lines are not at the select mode 
voltage they are at the non select mode voltage. The 
embodiment of selecting two lines at a time is especially 
uaeful in a TFT LCD using two gate acan drivers as shown in 
Fig. 1. 

While the invention has been particularly shown 
and described with reference to the preferred embodiments 
thereof f it will be understood by tho&e skilled in the art 
that various changes in form and details may be made without 
departing from the spirit and scope of the invention. 

What is claimed is: 
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1. A method of driving a display , comprising che> steps of: 

providing a display having a matrix array of cells 
formed in N rows by M columns, where N and M are positive 
integers, wherein each said cell comprises a pixel connected 
to a switching element, each said switching element having a 
row electrode and a column electrode, and each said cell is 
selected by applying a selecting voltage to said row 
electrode or not selected by applying a non selecting 
voltage to said row electrode ; 

connecting said row electrodes in each of said N rows 
of cells to a row select line thereby forming row select 
lines 1 through N; 

connecting said column electrodes being in each of said 
M columns of cells to a column data line thereby forming 
column data lines 1 through K; 

providing N periodic voltages each &aid periodic 
voltage having a scanning period wherein each said scanning 
period consists of an integral number of sweep periods and 
each said sweep period consists of an integral number of 
block, widths, wherein in each said sweep period each said 
periodic voltage is in select mode having said non selecting 
voltage during the last said block width of said sweep 
period and at said selecting voltage during the remainder of 
said sweep period or in non select mode having said non 
selecting voltage during the entire said sweep period; 
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providing means for selecting rows 1 through N of said 
cells by connecting said N periodic selecting voltages to 
said H row select lines; 

providing video signals 1 through K; end 
applying said video signals 1 through M to said column 
data lines 1 through M. 

2. The method of claim 1 wherein said scaling period 
consists Of a first field followed by an Eecond field. 

3. The method of claim Z wherein said rcw select lines are 
selected in groups of three during said first field and 
groups of four during said second field. 

4. The method of claim 2 wherein during sequential said 
sweep periods of said first field said periodic voltage in 
select node is applied sequentially to row select lines 1; 
1, 2, and 3; 3, 4, and 5; 5, 6, and 7; 7, 8, and 9; . . ; 
H-2, W-l, and H; during sequential said sweep periods of 
eeid second field said periodic voltage in select mode is 
applied sequentially to row select lines 1 and 2; 1, 2, 3, 
and 4; 1. 4, S. and 6: 5, 6, 7. and 8; 1, 8, 9. and 10; 

. H _ 3/ N-l, and K; and during each said sweep 

period of said first field and said second field periodic 
voltage in son select mode is applied to all remaining row 
select line* - 
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5. The method of claim 2 wherein said row eelact lines aro 
selected in groups of two during said first field ana groups 
of three during said second field. 

6. The method of claim 2 wherein during sequential said 
sweep period.3 of said fir3t field said periodic voltage in 
select code is applied sequentially to row select lines 1; 

1 and 2; 2 and 3; 3 and 4; A and 5; S and 6; 6 and 7; ; 

H-l and N; during sequential said sweep periods of said 
second field said periodic voltage in select loode is applied 
sequentially to row select lines 1; 1 and 2; 1, 2, and 3; 2 f 
3, and 4; 3, 4, and 5; 4, 5, and 6; 5, 6 r and 7; ... ; N-2, 
H-l and H; and during each said e-eep period of said first 
field and said sacond field periodic voltage Ln non select 
mode is applied to all remaining row select lines* 

7. The method of" claim. 1 wherein said display is a thin film 
transistor liquid crystal display, 

8. The method of claim 1 wherein Said switching element is a 
thin film transistor. 

9. The method of claim 1 wherein said bloc* width ia 4.5 
alcroeeconda or greater. 
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10. The method of claim 1 wherein caid sweep period is 31. ./S 
microseconds or greater. 

11. k display, comprising: 

a. display having a matrix array of cells formed in K 
rows by H columns, where K and M are positive integers, 
wherein each said cell eompric&s a pixel connected to a 
switching element, each said switching element having a row 
electrode and a column electrode, and each said cell is 
selected by applying a selecting voltage to said row 
electrode or r-ot selected by applying a non selecting 
voltage to said row electrode; 

row celect lines 1 through N wherein each of said row 
select lines is connected to said row electrodes in one of 
said K rows of cells; 

column data lines 1 through H wherein each of said 
column data lines is connected to said column electrodes in 
each of said r! colujuns of cells; 

S periodic volUgec each ea.id periodic voltage having 
a scanning period wherein each said scanning period consists 
of an integral number Qi sw-'^p period* <xnd each said Qweep 
period consists of an integral number of block, widths, 
wherein in each said sweep period each said periodic voltage 
is in select code having said non selecting voltage* during 
tha last said block width of said sweep period and at said 
selecting voltage during the remainder of said sweep period 
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or in non select [node having said noo selecting voltage 
during the entire said sweep period; 

means for selecting rows 1 tJrrough N of said cells by 
connecting said N periodic selecting voltages to said N row 
select lines; 

video signals 1 through K; and 

means for applying said video signals 1 through H to 
said column data lines 1 through M- 

12. The display of claim 11 wherein said scanning period 
consists of a first field followed hy an second field. 

13. The display of claim 12 wherein said row select lines 
are seLected in groups of three during said first field and 
groups of four during said second field. 

14. The display of claim 12 wherein during sequential said 
sweep periods of said first field said periodic voltage in 
delect taode is applied sequentially to row select lines 1; 
1, 2, and 3; 3, 4, and 5>; 5, 6, and 7; 7, 8, and 9; - ; 
H-2, W-l, and H; during sequential said sweep periods of 
said second field said periodic voltage in select mode is 
applied sequentially to row select lines 1 and 2; 1, 2, 3, 
and 4; 3, 4, 5, and 6; 5, 6, 7, and 8; 7, 8, 9, and 10; 

; N-3, N-2, N-l, and X; and during each said sweep 
period of said first field and said second field periodic 
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voltage in non select mode is applied to all remaining row 
select lines* 

15. The display of claim 12 wherein said row select lines 
arc selected in groups of two during said £ir«t field and 
groups of three during said second field. 

16, the display of claim 12 wherein during sequential said 
sweep periods of said first field said periodic voltage in. 
select mode is applied sequentially ro row select lines 1; 1 
and 2; 2 and 3; 3 and 4; 4 and 5; 5 and 6; 6 and 7; ; 
K-l and during sequential said sweep periods of said 
second field said periodic voltage in select mode is applied 
sequentially to row select lines 1; 1 and 2; 1, 2 , and 3; 2, 
3, and 4; 3, 4, and 5; 4, 5, and 6; 5, 6, and -7; ... ; N-2, 
K-l and N; and during each said sweep period of said first 
field and said second field periodic voltage in non select 
tnode is applied to all remaining row select lines. 

17. The display of claim 11 wherein said display is a thin 
film transistor liquid crystal display. 

18, The display of claiat 11 wherein said switching element 
is a thin film transistor. 
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19. The display of claire 11 wherein said block width is -4.5 
microseconds or greater. 

20. The display of claim 11 wherein said sweep period, is 
31*76 microseconds or greater. 
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A&STftACT OF THE DISCLOSURE 



Thi* invention provide a method for pcamning a 



thin fila transistor liquid crystal display which eliainates 



to parasitic capacitance- Wfren conventional scanning 
method* are used in thin filn trajislitor liquid crystal 
display* parasitic and other capacitancec in the array cause 
fluctuation* in br ightn**s of the pixels . This method scans 
multiple rows of the display simultaneously and still 
eliminates the brightness fluctuation* of tho pixels. 



the undesirable brightness fluctuations in the display due 




4. 



